PATENT ABSTRACTS OF JAPAN 



(1 1 publication number : 2002-213612 
(43)Date of publication of application : 31.07.2002 



(51)Int.CI. F16J 10/04 

F02F 1/00 

F02F 3/00 

F02F 5/00 

F16C 17/00 

F16C 33/10 

F16J 1/04 

F16J 9/26 



(21 Application number : 2001-353633 (71 Applicant : NISSAN MOTOR CO LTD 
(22)Date of filing : 1 9.1 1 .2001 (72)Inventor : USHIJIMA KEN JI 

YASUDA YOSHITERU 
KANO MAKOTO 



(30)Priority 

Priority number : 2000352397 Priority date : 20.1 1.2000 Priority country : JP 
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ENGINE USING THE SLIDING PART 

(57)Abstract: « 
PROBLEM TO BE SOLVED: To provide a sliding part for 
a reciprocating internal combustion engine, preventing 
reduction of flow resistance of lubricating oil flowing 
between sliding surfaces to ensure oil film thickness of 
the lubricating oil, which can reduce frictional loss so 
that efficiency of the internal combustion engine can be 
improved. 

SOLUTION: A dimple-shaped hollow 1 1 is formed in a 
base surface 10 of both sliding surfaces having 
irregularities of maximum height t, when the closest 
distance approached between the sliding surfaces is 
defined as h, when inflow/ outflow amounts of lubricating 
oil relating to a clearance between two parts are 
balanced when both the sliding surfaces are made a 
completely smoothed surface, h is set larger than t f at 
least one of averaged depths of the hollow in each 
sliding surface is set larger than h f a maximum diameter 
of the hollow in both the sliding surfaces is set to the 
shortest span or less in a range formed with a lubricating 
oil film, and an averaged value d of the maximum width of a groove in one sliding surface is set 
smaller than an averaged value L of the minimum distance between grooves in the other sliding 
surface. 
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[00 1 73 Hlfi. ±m®ig*?)l'b7 ; 7y7>>*7 
Y<7m#.*v??%><r>X'h-r>X. SI (a) fifiS* i'VP 

&iiif7 : 3>?i'*?v<7)WBmm. hi (b>ti±ie 

(c) 14. HI (a) ^C-Cto^T^^FirEH 
T$>&. m^^)^3 Hi. ^OH^cOl^tO 
T&oT. ±TA i ^»^5^^W7h>3 2&3d*-f&j; 
dKSr-oTfcO, HI (c) 2*-TW*l6jSSSl{i. 

ja*i6j^ss2j:ots<. zv&mizii^xmm 

[00 183 <lco«t35rfSS^^;W3 lfc^7>-^^ 

7 h 3 2£ogi!iis[atw«. jEgjftt^-Hj-tcfia&sti. ta 
B&ztih. znm&. zmztizmftnmmkft. z 

<m&MX'iimz2tv&3mtf&< . S^8tfc^f4?&' 
»M£SHif *&h^*# V^T** 2 0 0 0 r P 

*. 

[00 1 9 3 ^7>^i^-v7h3 2fi. x^-)vm<r>i> 
ox-h*). mm%t'i,z£-?xmmHv 5 0 ommizm 
mzixxti*). zcommzvvvyrT-r&m^xm 
maoz.&zbicx^x. ftmz®Mx?mvi<mmm 

A^^rST^HSRa : 0. 0 8/um. fbfc^S ( t ) 
Ry:0. Siumh^ofllft-CTjt^-XMl 0&Jg 

[ 0 0 2 0 3 &»>vc % .r^ii&^-X® 1 0 fc s YA 
ZtizX-yX. m2lZ^£otct!ll±lKMM%T<y 

t. g»i i«fl&«®j^s-^-rtotL. d<og*i 

lcD^Sk^ntiS-SjumT. T%ffl[4/im (k = 4 
win) . S»l l^SSd 1 -. H «il 0-30jumT. T 
i£<!2 0/iin (d = 2 0//m) "CfcO, 1 l^ffiS 
*fi3 0~- 80%TS>r>ti. 

[0021 3 f*S> ^3 1 Ji, ^O-f-JllX 

(^-yy^amx-tnT) izx^x. &*c»$t (r 

y)*<l. 0wmC0IHIi!Ii5-^rt--5'<-Xffil OS-Jgfig 

s^fctcioT, mm<om*i i&b&l/z. z<rm*- 

1 KOgg^k^^iS— 1 0jumT\ T^fil7wm (k 
= 7(im) . m&l 1 WSgd,^ M {i5 0~8 0//m 
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T\ ¥%t6 0*im (d=60«m) -C£>9. S*l 1 
cot y f-Pi_„til 1 0— 1 80xtm. T^l 50/im 

(S^-^S/i^liW^ffiL = 3 0 m ) X'*>->1Z. 

[0022] ZV£5&$kWmiSi:ffiZ.tz?7>'?i'V 
7bti£xm&*?MzWX. Wfi£§?«t£JIiMg 

idea-r & j: o x *oR§atia^»h.ai& ssa t o 

<7>SLS»±I£IS<0 3 ^icitCT-T & . i -5 "C . cSiS^iaitcii 

l^S*SiO 3 F^fiid*f2 0MinT-J>S— 
WS^^;^i!iBK:fe(t*^l l^ft/hffiSI^T^ 
fL*«3 0//ra (d<L) T-£>&<0T\ 3*|n|±**>i*£ 

m& 1 1 0 c^-*® 10t tOlScOJtSEW^V >SS8& 

[0 0 2 3] <Klc % ;<?)J: 3 ^jSJSS-^M^^f 
£. 

[0 0 24] ico^PlcoiotC. d<L03&fr£jifc 

»?he>T. mmrnAoiimz. ss^»-^2r03^«j:5 

izMVXst&L %£W8m-%txm®miSh = 2v 
m<Ot t <7>mmXKhm CCSrS 2HISOg5fi#!Ei£* 
§f*<Dfg^-*ffi<Dffl£^£ 3<^^W^~7:x 
& credit i Lfc. w02ffiiS<^Sg«SS* I ^coa^ 
[0025]^. ^-co^O^BrJUD^ J: -S^JS^ 



3 isyMti&zmikb mwr ■< yyju&ttz-s&Lt: 
mmzttbxftMLtz. mzmtz'gitzit. tnt* 
<7>^ffl$ cr>?mtt<rm ( a b b o twa^ft 

[0026] a*^0<^-*iS^fflSi&£«i<O«£ 

[0 0 27] 135 CUi. m*cr>$f& iZtt^-ftm/h 
iZtfLX. r/h.emUXTfvM.i^yX-ftVxm. 

[0028] @6 t,zt±. m&wwmms'ottmcizn 

LX. r/hOffifcilXH/hcoffifcM^X-^fc LT 
fat**. 

[00293 07 Kli.. a*<OHcO^->?.ffl£7)ffl§ig§ 

[0030] z<nm*frt>. *f&mz&bzmw&z& 
[0031] ^miimftvsmizMtmi-hvx'. 

cO'bZ%mtt<?>MBtt:lA<-rZ%)MkW±®'>X. 

^ititM^sox. r^>4^$h^ia<^st. mm 
mfohwxttmzft^zttnmztttzzmimxtf 
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[0032] ±n>t. *it-Pit 2 ®<03*«0£ 

«f^f£3il& 2g&P n fS|Ol®ltlJ£tfcO. B^A^SiX* 
^^(6llcm-&ff^Et:*trsSgi&gSu6s, 2-? 

m v \ *vme> k # 2 g?^O^coa»a€:®«^ Lfc 

[00 3 3] a^Sfi^TJi. 2®<0g*<DSfc*>»5*0'< 
-XffiCfcttSDflO^^i^^lWl . 5jumTj> 

0 . 3 J: 0 v . < -r-s £ t 

SSfiUis ZZT^LfiiyCOmfX-^K^ d ( = 2 0ju 
m) £8lgffl<0S*WS&i: LTtSSS^SCt*^ 
o*"). -5-ix-? t fi2ffie7)^<7)4i>0^-^.ffl 

d<Lco&ftX'&&Zktf*%Bjic7y%,% : tf&t>tiZtkft 

[00341 m*ff>±* < . sswcjuiita 

1 0 0 3 5 ] jfc*: , tLhtfWfflS9^0Ma*^ , 

fc. i<05IJICTTt±, 2ffic03*£l^-1f5^£K«t*- 
£ i k J: r>TW*H»Rfcirr*a4. Lfcr •< >-7VP 
fcLfc**. E2<7)J:a^ffifll^:J^KT-i.->Tt. MX- 

[ o o 3 6 ] .Stettfcfla i o tz % -n<m$>. 
dT* oT bJSEfglcJ: ->"CS***5:< 3:& J 3 SrC: i: A* 



z*z<mmLxi,zcrm®>&®ix&zkw%<. ms. 

<r>fo\^Wr>W*<rm.Z±* <-?hZt X ->TS^gfls 
[0037]$ puif i«rai*iKtra«>? ?v 

«gKO&S0SPJ(=2Om/s£@;U#&. .KOi^Sr 
^fNo^klti. E»*»3SStft^^<iBaLt#MZJ:£tt 

fS«1t>j=a-k-tcJ:Sg8a D nOW1t^^ift=i:->r. it 

&tmm-&tzit><,zii&}T'$> h . znmi&McDX o tf 

m&x-& h . tfz. mALtzmmzmMztimLx , g? 
[0 0 38] fc<tc. 0i^.mnaHE^>saAfrTc«i(t 
t&kmzn^xrtommzwfrz < *6^Ta«K$fi.& 

[0039] ifc. si&sffl^fiaKfio^^y^ttgtc 
[0040] (mmm 2 ) ue^ffljamji. ffi^iss 

-b3 7<om$miZttlXt>, }4KJS$cOfflt^LT|3I 

[0041] nmmzmi&mmRcohwk 
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x. mtimrcrmmrnvtb-rtztizii^x . gass 

[0042] ^y ^-tfTli. ®&MH>h 

SfeSOS^H-CC-totlSSHvSOOgStc^^ 

exhy^-nir;us^i3T, Hv 1 5 ofg 
-€-co*ffiH««H v 1 0 o owsx-hh . 

[0 04 3] ±-f. j^y^-tfrtCOWCte. 

ifta^SrST^SRa : 0. 1 3 ju m . R y 

(t) : ljimfclfiSTOTCrtHif (^-X®) t Lfc. 

&<7)is-^m&z%mt&ztiz£'>x. m2 3—5u 

itu HHl 0—3 0wmtT%I2 0icm (d = 20ju 
m) s fyf-6 0 — 1 0 0,umT-¥%ffi8 0/im (3* 
@«0fk/]NfflaE<0^^fiL=3 OAtm) <DB&*£BnJE£tt£$r 
~t?< yyjuftnmx-ZBrfLLt:. 

[0 044] Mhyyy/coimt nai«0Jnxt= 
iot H«^3£H^9f«it*^=Sr$^fflS R a : 0 . 

1 3junu S*it5§Ry (t ) : l^mOTB (<-X 
ffl) fc. 3«<^YAGU- 9*£8S8*-f &ZklZ£->X. 
Ss£ 3 — 5//rru JS&l 0 — 3 0^111^^112 0 Mm 

(d = 20^m) . ffi«^3o~ 8o%^9B&^iK®ls:K^r 
[0045] S&K. exhvx;*-hfc:-?vvctf. fif 

fctcioT. SgS 1 0—1 S/xmT^lll 3junu ffl 
f!5 0- SCumTT^ffieOjunu t-yf-1 1 0—1 
8 0// mT^i^l 1 5 0 ju m ( g*ra<0&/NE8tc9 ¥^ 

[0046] ±fefc:j3ivc . ^y v^-tfr- ex h y 
vyrmx-d ivy?) <l (*r) <ow^. i/yy/ 

-tfT-exNyXjir— MSlTd (sKT) <L (X#- 

tmx-zz. 

[0047] iJt. vrniiozmmtf.b-t&zttz 
[0 048] -ttehi?. intmtmt. Pitsm^ 

tciO. v-y^-tfT. exhyyy^fcitAfxl- 
fft«U exhyxa-ncfctt&g^llog/jNffiJKc') 



^<0tf-y-Hi6 0 — 1 0OjumT ;s F^ltf8 0//ni % 

ia<0g/hffiffi<D¥%ffiL2fi3 0//ini:Lfc. 

d (*T> <L1 (X#-M % *>-?d (#7) <L2 

[ o o 4 9 ] >- y h o-^^a&tcovvt 

-E-^sstairyv^i^^-h^ijrr^t^tt 
mmmm<itm3±z^cox\ fa£i?$**jti»fr*# 

#T<7M*&'h1$<Bf£.X'Z&<7)X. \)y?. 

±v>mx-<7>m£tf. d (#7)<li (x^-m**? 

d (*T> <L2 (»J>^) <0Mffi&«o+-e^#<T 
yy*'. x;{r-hJ:<og*#s 

[0050] <Udfe0S 3 ) *^£ftb««IKMie*S 
ttS^BaffiSflBt^ gIMUBF*IfiltSB8tf>ex b yxn- 

-rs . zzx-nwmmt. m%m.2 o o o c egg. 

&M\sm&.6 0 0 0 r pmmM.(Ot><OlZ'?\'>Xffl s Jit 

[005 1] trxb>x*-Mi^y yy-#TiztiL 
Xffi&XigmL. Itt&fiXirFR&jz^^xxYa- 

mmismzmftwimtzz hzixz, >r t ®m 

~r&#\&¥J<$^Mm3&rX'$>Z 2 0 0 0 r pm, 1/ 

-^T^|-C8MmgS. tXh>-y^fcv»jy^-.-if 
TfflX-lvmm%t%&. 

[0052] ZZX\ y'J ^r-#TSffi(C«, 09 fc 
ElCiOg^SS t (Ry)*S0. 5umX 

»2 UmtfLZtCCm. KDmZH' ,^„tt 

3— 5/xm-C. ¥-i%mW *«4«ra. ^©b!^ „{il 
0-3 0MmT, Tl%flb*<2 0Aim. $&t?S21<7D 
e-y^-P' Ji5 0 — 1 OOAtmT'. ¥^ffiP* ** 

8S2 lofflgsjsiil 0-6O%m. 
[0053] ex h yxit- Y-<7i$mizi>wmz 

mm^zmsc.'ti>m2\tm^ixxii Y ). zne>m 

kS«W<-xi2 0li, ZOWacoWcktSZ t (R 
y)#l. OwmCD^ifffifc&oT^S. ^S21fc: 
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[0054] =S:fc\ ^ y v^-#r»4i»«»f 4>^* 0 > 

m. g*^$t (Ry) : 0. 5 *im*: l^d«tf>T¥*i 



v^±ie^coS2 1^±S^SST^fi£L^. tr 
xhy^-h(:o^t(l Bffilluifci o -c JbfEGaA 
(S±lS$t=l. 0$?u>-) S-^T-rs^~^®2?r 

*s j: xmmcom 21* 1 t 0 l 
-h<7>mMmi r zM&LLtim2 lco^&tc^-c. sit 

[0055] 

[ai] 









BMBOim) 


bf=20 jib 
(10—30) 


B=60 Mm 
(50-80) 




H'=4.0 nm 

(3-5) . 


H=13.0 jim 
(10—15) 




P'=80 urn 
(50—100) 


P=l50/im 
0 10— 180) 




L'=60 Jim 


L=*90 jiro 



[0 0 5 6] Z<r>Zo&m&Z*ffittzisVV?-X 

* I ^V>±IS13S^TS>a2000rpm N l/4£ 
T. ffljfi4Oiif[M«pf^(!03«(ctt;eH-S. £->X. a 

i!rtri6it=asLfci!«a<ojtsv ^2^1, & t , ssi&jg«;# 
a\ ^u^-^r<oaii:««oS(^.-xffi2ot. tr 

X hVX*-Kco«t?gC0g|«0<-XS2 0 k<?>t§l<?>it 



£«OT0HMil**tt6'4-.IJ:«*-C&«. 
[00571 £eo*ttW«*£i . XltnifcHaeR 

[ o o 5 s ] 4fc. zw&imt/immmzj; h&m&k 
ii-c. mkmnmoK-xmmwiswmimtmisto 

[0059] »«0|g<7)^-^ffii0ffi$a$ffiicoffi& 
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L*r*SS£*r*\ r#/jNSltf§£-. Htf±%\,\ftb'Tl± 
/Jn§<^&*<, r#:*;£Vtf§£. 3!tf)*g[6]i:£&. 
[0061] 16(Cli, S<9B««£<OffliS«iiCC*f L 
"C r/h<7)mi£Xfn/h<7MiJ^X-9t UTS 

£ HH£Ttt/j%$ < r-*<*£ ^^I±i£<0ffir6j 
b%2>. 

[0062] 07 tc{±. ^IHI^-.XSjOfiSS^ffl 

LfctSmfcScf. r/h***SmLL*&t">fc£|g&:T 
^{±^^<^irO. C<?>ffi*»^v>Hif, /Jv£3rr/h 

[0063] jjLtfcrj: o , zcom&monm&zj&mz 

[0064] 8^fiSuMlS^3^(=iSltW-€,cOT, 
K J: £> *X*(M)*8 %®ftcowm*& < -r Ji 

2ffi^®^r^s^s2gpiais<oKg^B« 

ZbWbfrh. 

[0 0 6 5] X-oX. ttl^tL2mcr>m<r>±h*)(0^ 



^Mzm-&&t>®mzftT?&$mi&m\ 2ow 
§ t: 2gs,ftisi<7)i@.;^£Oi£a^ sa^L^s*^ 

[0066] SlSHfiSW-CJi. 2m<r>MC0tb*)CD<- 

0. j*mSt$8//mi 9t»'Js$t**;«> s «8£*$<-r 

SOKfltfi. Zz\X-fr.Llzi> ntzWXtc < . bS-txh 
V^*- h OiRcDlf fc LT 1 Sit #;bA>£ . 

-^4 0. tiT.^ti2m<7>m<r>thK><r>K-xm(oma<r> 

[0067] SiOli^SEf^iffjftJi^mLT^ 
[0068] VXkcnftmttogknwimfrh. 

$>*). &&mk£&t^fmrtz2'?co&gb<7)3mB 

[0069] ±tz^ Zcrmmcoiolz^ -IfCffifa 

•finmx-omm: b t lt . b < <r 

fc-C, /jNS=SrbTS>-p-Ct,*«tc:i-jT»*>'5r<^SJ: 

fL5Cli:^<. %Zhi)^M<m<?Mi:**<-$-hZ\b 
izX o-c»i«t^WfcJ: oT^ir < %hm3£fk< -th 

zb&xz. mmmsmzfmmm-tz z t vx-z 

[ o o 7 o 3 $ Btt^fflrtjBMKWeoex h 

^t2 0m/sSrj@x.^. .IfiOi 3^ft£0^C«. 

wmmmmtizmrs< maMiz x sttseTtsaL 
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mwmtzm t a mmnm*.* fiz*-?x ®sm<nmtm 

[0071] jjamfamt. mommst®.. mta. 

m,xi>. mmznmznLxm&nw&x-iimmi 

[0072]? h\iz. ftmmzmmumnm^ni 
mztixtt. zn%mm&kmz&^T , mum&vit 

mt\mT<r>mm#.t-t&zb\,zii'>x. mmm 

[0073] -r%h*>, ->'J V^-tfTKowttf. _b 

mmmvmtitoivmi.i3mi.zi:*). a^st (r 

y) : 0. 5 t xm<V¥m%'<-AW2 0±.l l Z. &2 3~- 
5junu dl0~30;um (¥%ilb = 2 Ojum) . t 
7f60~100«m (^tt: 80jum) . $l3<0g 
/hSBK<D 3 P*^L , #6 0Atm«O»2 ltM!&-?&. 
[ 0 0 7 4 ] fcfx h hi»WOi, ±mm,Z 

0— 15*tm (T^ffi: 1 3jum) . S5 0—8 
Ojum (^^fi: 6 0;um) „ f yf- 1 1 0— 1 8 0 m 
m (*V%m: 1 5 0 Am) . »HOg/hffi3Sc0¥^fiL 
#9 0 // mffM2 1 . 

[0 0 7 5] trxhvyy^cti^nixaboStfifcS 
*u -eoa®^(iioooHvmrc*>o. 
yy^cov^Tti, *-->ytxcuzi.*)mm : $:mzt 

§Ra : 0. 03jum. fb*cA?Ry : 0. 5jumil^ 

[0076] hyj is o vr-#rScoi4K 
J±$^t><o<r>, ?St«coraRi$-SlfiS^t«-ixtf. b<L 

vimbizmtmwfflmL' s-an^b+L- xr>tm 



mmtzmmm!ktfffi£X'£i>. zcomz. yjyy- 

*7-t^hi"J>/Eltb + L' <acoB88L y'jy 
^--■KT- tXhV^-hHTb (#7") <L 

[01] (a) KS^^HSilX^^^^Y^hO 

( b ) 01(a) t^L3t«S^^;WS-IR«L^iaS 

(c) 01 (a) {CfeftSttC-Cfc-^VvT^Tjc^FBr 
B0T-&&. 

[02] (a). ( b ) iiXV ( c ) Ji#5£iP!fc:$;bS 
H v 1 0 0 ) Ogi6^H^St*i^RSr^-r 

**i**i#hsb. ¥ffima*immmx-t>&. 

[03] 02C^L^ffi^K5:2<}C7C^tJ.^Lfe 
MB»0Tfe5. 

[04] mz^w&fflbiszm-rrjyx'hh. 
fatTxtyjyx'hh. 

[06] Dfl^B^iO^-OfflSfiCt^ft^Bi®?: 
[07] <-Xg8cr)fflSH5$ffi^Ottr/'ht^«ife 
[08] I^MHWlcfcltSi^V^-tfTfctXhV'J 
[09 ] (a) ( b ) iikU ( c ) \±*%WlZl$h&fg 

xmmmx'fit. 

[010] 09tC^L.^KJgtt^2»5E^Ri:^L 

tzmmx-hh. 

[011] m&v>??y?>'*7V<?>fmmm&n<t 
yvyx-hh. 

[012] t&fccotx h yx#- YemwWIS&TicfVk 

vmx-foh. 

[013] ( a ) Hi V ( b ) ttts^^y yf-^r 
flffi£Ofg®JE^£*-rSta&0T-;&£ . 
[fl^-oittBH] 

10, 2 0 

ii 

21 » 

31 n&xffo 

3 2 

3 5 ~>vyy-#T 
3 6 t^hyyy/ 
3 7 e^hy^-h 



<3L4) )02-213612 (P2002-21JLS 




(?l 5)102-213612 (P2002-21JL8 




(b) 
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[09] [010] 




mi i] 




—t —I 1 -f 1 1 1 1 1 
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(51) Int. CI . 7 ftfcSie-^ F I r-ThV 

F0 2F 5/00 F0 2F 5/00 N 

F 1 6 C 17/00 F 1 6 C 17/00 Z 

33/10 33/10 Z 

F 1 6 J 1/04 F 1 6 J V04 

9/26 9/26 C 

(72)&9fg tm R F^-A(##) 3G024 AA22 AA23 AA24 AA55 EA01 

w&)\mmm>tt&wm£W2mi& am fao6 fao? fai4 gai6 gai7 

SiSm»^ttrt GA18 GA21 HA01 

3J011 AA07 BA02 CA10 DA02 JA02 
KA02 KA07 MA02 NA01 PA02 
QA17 RA03 
3J044 AA02 AA04 AA12 BA01 BB39 
BB40 BC04 BC07 CB13 CC03 
DA09 
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